Objectives: Suicidal and accidental poisoning due to drug overdose is one of the common reason of morbidity and mortality all over the world. Considering such statement, toxicological analysis is become imperative in suicidal, accidental and also in homicidal deaths now a days. In current case dead body of a young male was found at waiting hall of New Delhi Railway station in a cold winter day with a suicide note indicating a failed love affair. Empty strip of chloroquine tablet was recovered from clothing of deceased. Methodology: Analytical and chemical methods used for toxicological investigation comprised of classical chemical tests, Thin Layer Chromatography, High Performance Thin Layer Chromatography & Gas Chromatography-Mass Spectroscopy. These techniques established the qualitative examination as well as confirmation of the drug in the visceral tissues and blood. Gas Chromatography -Head Space was used to quantify the amount of alcohol in blood. Results: The chloroquine drug was identified in the visceral tissue and blood sample of the deceased. The blood alcohol level in the sample was 30mg/100ml of blood.
INTRODUCTION
Malaria is a disease which is spread throughout the world. An increase of 5 million cases of malaria has been reported in 2016 as compared to 2015.Around 216 million cases were reported in 2016 across 91 countries (Clemessy JL et al. 1996) . 45000 deaths were reported worldwide due to malaria in 2016(www.who.int/malaria/publications/w orld-malaria-report2017). Suicidal or homicidal poisoning with drug overdose is one of the common cause of morbidity and mortality in India. Self-poisoning episode continues to risk with the rate being highest in Europe and chloroquine intoxication has been found to be extremely dangerous (Kumar R et al 2005) . Literature reveals that chloroquine overdose12-35% among the highest in clinical toxicology (Gold frank LR 1998). Ingestion of more than 5 gm. of chloroquine is apparently a predictor of fatality. Death in such cases is due to cardio toxicity (Clemessy JL et al. 1996). Chloroquine is a 4-aminoquinolein derivative and was synthesized for the first time in Germany and studied under the name Resochin by Bayer Corporation in 1934 (Cooper RG and Magwere T 2008) . It was discarded by mistake and rediscovered 10 year later in USA to develop synthetic anti-malarial drugs. This is marked in history as Chloroquine birth as the greatest concentration of scientific talent ever assembled for solving a single medical problem (Torrey EF 1968 (Smith GD et al 1987) . Chloroquine has a quinolone ring ( Figure  1 ) like that of quinine and a side chain identical to that of quinacrine and the chloride atom in the seventh position appears to be crucial to its anti-malarial activity. Chloroquine is a bitter, colorless, dimorphic crystalline powder soluble in water at pH 4.5 .It is rapidly and completely absorbed by gastrointestinal tract (Cooper RG & Magwere T 2008, Keller T et al. 1998 , Muhm M et al 1996 . There is a very narrow margin between therapeutic and toxic dose of chloroquine (Keller T et al. 1998) .It is also associated with cardiovascular effects including fall in blood pressure, rhythmabnormalities (Sanchez-Chapula JA et al. 2001), bradycardia or ventricular tachycardia, widened QRS complexes, STsegment depression, flattening of T waves and finally ventricular fibrillation and cardiac arrest (Muhm M et al. 1996) . It is also associated with retinal toxicity when consumed in long term (Nothdurft HD &Kain KC 2017) .Clinical feature of toxicity also include hypokalemia, convulsion (Phipps C et al. 2011 ) and respiration depression ( Ihenacho HNC, Magulike E(2008) reported the abuse of chloroquine among Africans living in malaria-endemic community in Nigeria, in Western Uganda (Mbajiorgu Ejikeme Felix (2010) for suicidal purpose(Adebayo RA 1986) Chloroquine toxicity and over dosage related deaths has also been reported in many American soldiers during their posting in Korea, Vietnam(Frank W. Kiel 1964), and in Asian community also (Frank W. Kiel (1964) . In India, cases related with suicidal chloroquine poisoning has also been reported, but it has not been found to be very common (Rodrigues E.J & Rataboli P.V 2000). The Paris society promoting voluntary suicide recommends chloroquine to its member as a potentially toxic drug, which is easily obtainable over the counter (Stiff G. 1991) . Other than chloroquine, ethanol has been reported to be one of the most commonly abused substance in Africa in particular and all around the world in general. The concurrent intake of chloroquine and ethanol is not uncommon in these regions of world especially in sub-Saharan Africa. Ethanol is one of the most widely abused drugs in spite of the wellknown fact that chronic alcohol ingestion is the major cause of liver disease, leading to abnormal drug metabolism. Ethanol may interact with other drugs and their effect at their site of action. The interaction of ethanol with the oxidative hepatic microsomes drug metabolizing enzyme has been reported to produce adverse clinical effects in the individual. Chloroquine has been reported to potentially modulate the activity of drug metabolizing enzyme and consequently, cause drug-drug interaction (Mbajiorgu Ejikeme Felix 2010). Its combination with other drug may lead to enhancement or inhibition of drug efficiency/toxicity.
Case History
The dead body of a young, stout male aged 22 years was found lying in waiting hall of New Delhi Railway station on a cold winter day. A suicide note was found near the dead body along with his two bags indicating failed love affair. On suicide note it was written that he is committing suicide and his dead body may be sent to his lover. Thorough search revealed that he belonged to state of Odisha. Further investigation revealed that his lover in Odisha has also committed suicide around same day. Because of interstate coordination and legal ownership of dead body, Post-mortem examination could be conducted after 9 days of recovery of the dead body. At post mortem examination 150 ml of yellowish liquid emitting pungent smell was found in stomach. Doctor who conducted postmortem suggested chloroquine poisoning. Preserved viscera were sent to Forensic 
MATERIALS AND METHODS

Reagents and
Apparatus: Chloroquine phosphate was obtained from Indian Pharmacopeia Commission. The chemicals for digestion and extraction were: Anhydrous Ammonium sulphate, Conc. Acetic acid, Ammonia Sodium tungstate, Chloroform and Methanol of analytical grade and were obtained from MERCK.
The solvent system for thin-layer chromatography was: Benzene/Methanol/Diethyl amine (7.5/1.5/1 by volume) of analytical grade and obtained from MERCK. Dragendorff's spray reagent and Liebermann's solution was prepared according to Clarke. (Clarke, E.G.C
1974)
Extraction procedure (Rao MS (2005) : 50gm of macerated viscera i.e. stomach and intestine, liver, kidney and spleen were treated with 10 gm. of Anhydrous Ammonium sulphate and 10 ml of conc. Acetic acid, then subjected to digestion on a water bath for 3 hours at 100 0 C and further screened using alkaline, acidic and neutral ether extraction by chromatographic and spectrophotometric methods.
One ml of blood was diluted and treated with a pinch of sodium tungstate and 2 ml of conc. Sulphuric acid .The deproteinised blood was also extracted by the above procedure and then analyzed by TLC, HPTLC and GC/MS. Distillation procedure (Rao MS (2005) : 5 gm. of viscera i.e. stomach and intestine was taken in conical flask then 5ml of dilute HCl was added into it and set over the distillation apparatus. Distillate was collected in volumetric or standard flask. The distillate was analyzed by chemical test for detection of ethyl alcohol.
Colour Tests (Rao MS (2005) solvent systems were used as described in method and materials. The developed plates were sprayed with Dragendorff's reagent to visualize the location of chloroquine. High Performance Thin layer Chromatography (HPTLC): HPTLC is one of the sophisticated instrumental techniques based on all the qualities of thin layer chromatography with the advantages of minimum sample preparation, automation, scanning full optimization and selective detection. These advancement increases resolution of the compounds to be separated (Attimarad M 2011). Qualitative analysis of Chloroquine carried out on HPTLC (CAMAG Linomat5) equipped with UV detector. Extracted material obtained from viscera, blood and reference standard were spotted on 20×10 cm pre-coated silica gel 60F254 HPTLC plates(Merck).The plate was developed to height of 5cm using Methanol as solvent system.
GasChromatography-Mass-Spectroscopy (GC-MS):
Agilent 6890 GC with Mass Spectrophotometer was used to analyze all the sample. The instrument had Agilent 19091 J-333 HP-5Column packing with5% phenyl Methyl Siloxane with MSD Detector. The setting of the instrument was Oven Temperature-300 °C, Injection Temperature -280°C, Injection volume -1µL, Mode -Split, Carrier Gas -Helium, Flow Rate -70.9 ML/min., Detector Temperature -290°C. Total run time for a cycle was 25 min. The instrument accesses the various type of international library software (NIST).
Head Space-Gas Chromatography (GC-HS): Worldwide method of choice for qualitative and quantitative analysis of ethanol in biological samples is gas chromatography with flame ionization detector using either a direct injection technique or by headspace sampling. Headspace sampling prevents overloading of column with non-volatile constituent of blood and other biological samples (Kugelberg FC & Jones AW 2007) . For the present case study quantification of ethanol was performed on Perkin Elmer Gas chromatograph (Model Clarius 500) coupled with Head space sampler (HS-40/110 trap) equipped with FID detector temp held on 250 0 C. The GC column used was ELITE WAX (cross band 5% Diphenyl, 95% polysiloxane). Nitrogen gas was at 1ml/min flow rate. Hydrogen/Air was at 40ml/min and 400ml/min flow rate respectively. The column temp was initially held at 45 0 c and final temp 220 0 c. Head space parameter: injection temp 80 0 c, transfer line temp 130 0 c, oven temp 70 0 c thermostat time 15min injection time 0.08 min, pressurization time 0.5 min. Total cycle time 28 min. Four point calibrators were prepared by diluting ethanol with distilled ( Figure 2 ). 
RESULTS & DISCUSSION
The chloroquine drug was identified in the visceral tissue and blood sample of the deceased through classical chemical test and sophisticated analytical methods. The preliminary identification of the drug was done by Liebermann's color test as described before, the appearance of orange color of the test solution which was comparable in intensity and color with that of working standard solution. The blank test was run simultaneously which gave negative result confirming that our chemical test method was devoid of any cross contamination or false positive. The positive chemical test gave us the lead to move for confirmatory test of the target drug through other complimentary techniques like TLC, HPTLC and GC-MS. The TLC was run along with a reference standard procured from Indian Pharmacopeia commission. The chromatographic spot of chloroquine showed colored reaction with Dragondorff reagent and Rf value identical with that of corresponding reference compound. Further the samples were subjected to HPTLC and confirmation of the presence of chloroquine was done as the dried plate was sprayed by nitrogen gas and subjected in the CAMAG TLC Scanner (Figure 3 ). The peak detected was identified as chloroquine on both retention time and GC-MS spectrum which showed the principle peaks at m/z was 247,290 and 320.
The presence of alcohol in the visceral tissue and blood along with the drug was established by quantification of ethyl alcohol in the blood sample through GC-HS. The chromatogram produced clearly indicates the presence of ethanol at Retention time 3.9 min. and blood alcohol level in the sample is quantified as 30.8mg/100ml of blood (Figure 8 ). The n-propanol which is used as an internal standard elutes at Rt 5.2 min. which is indicative of the fact that our method is well in place and the presence of alcohol in the sample is positively established. There has been literature citing a combined intake of chloroquine and alcohol in a suicidal attempt though the quantification of alcohol is not reported (Frank W. Kiel 1964).
Death involving Chloroquine poisoning and its detection by HPLC has been reported by Sarin RK et al 2003.Literature reveals that causing selfharm deliberately is responsible for around 600,000 deaths specifically in the developing world and is envisaged as major problem (M. Eddleston 2000):. The ironical side of chloroquine poisoning lies in the fact that it has been published in France as an effective mean of suicide and commonly used in France as well as in other countries where malaria is endemic, in suicide attempts (Clemessy JL et al 1996) . The potency of chloroquine establish it as probably the king of all suicidal agent and is presented in critical overview of ways to commit suicide in the
